Structural characterization of the apo form of a calcium binding protein from Entamoeba histolytica by hydrogen exchange and its folding to the holo state.
One of the calcium binding proteins from Entamoeba histolytica (EhCaBP) is a 134 amino acid residue long (M(r) approximately 14.9 kDa) double domain EF-hand protein containing four Ca(2+) binding sites. CD and NMR studies reveal that the Ca(2+)-free form (apo-EhCaBP) exists in a partially collapsed form compared to the Ca(2+)-bound (holo) form, which has an ordered structure (PDB ID ). Deuterium exchange studies on the partially structured apo-EhCaBP reveal that the C-terminal domain is better structured than the N-terminal domain. The protein can be reversibly folded and unfolded upon addition of Ca(2+) and EGTA, respectively. Titration shows a slow initial folding of the apo form with increasing Ca(2+) concentration, followed by a highly cooperative folding to its final state at a certain threshold of Ca(2+). Ca(2+) and the EGTA titration taken together show that site II in the N-terminal domain has the highest affinity for Ca(2+) contrary to earlier studies. Further, this study has thrown light on the relative Ca(2+) binding affinity and specificity of each site in the intact protein. A structural model for the partially collapsed form of apo-EhCaBP and its equilibrium folding to its completely folded holo state has been suggested. Large conformational changes seen in transforming from the apo to holo form of EhCaBP suggest that this protein should be functioning as a sensor protein and might have a significant role in host-parasite recognition.